A monoclonal DA projection systems, the striatum and the septum. Many dopaminergic cell bodies were found in the sn and the vta. Some scattered DA neurons were encountered in the pars reticulata ofthe sn. The dorsal raphe and linearis raphe nudei displayed sparse immunoreactive neurons and a dense plexus
antibody recently synthesized against dopamine (DA) was tested in rat and mouse brain sections after further treatment by PAP immunocytochemistry at the light and electron microscopic levels. Distribution of DAimmunoreactive cell bodies was examined in the substantia nigra (sn), the ventral tegmental area (via), and the raphe nudei.
DA-immunoreactive fibers were investigated in two Introduction Thanks to the formaldehyde histofluorescence method (FA) introduced by Falck and Hillarp (Falck, 1962; Falck et al., 1962) , DahIstrom and Fuxe (1964) and phenylethanolamine-Nmethyltransfrrase (Chan-Palay et al., 1984; Swanson et al., 1981; H#{246}kfelt et al., 1974 , 1976 , 1977 Hartman et al., 1972; Fuxe et al., 1971; Goldstein et al.. 1971 neurons could not be unequivocal in certain brain areas without using antibodies raised directly against the neurotransmitter itself, since these monoamines share a common biosynthetic pathway.
The first antibody directed against a monoamine (serotonin) that could be used for anatomical purposes was obtained by Steinbusch et al. (1978) . In the same way, selective polyclonal antibodies to DA have been produced by Geffard et al. (1982 Geffard et al. ( , 1984 and successfully applied in rat brain (Buijs et al., 1984; Onteniente et al., 1984) . However, brain section staining after treatment with DA polyclonal antibody was not devoid of background, limiting its sensitivity.
Recently, a monoclonal antibody directed against DA has been synthesized by Chagnaud et al. (1986 Chagnaud et al. ( , 1987 , who demonstrated, using a biochemical approach, its high affinity and specificity. 
Materials and Methods
Preparation ofMonodonal Antibodies. Antibodies were raised in mouse after immunization injection of DA conjugates. The mouse polyclonal antisera were tested by using an EUSA method.
The antiserum affinity and Pieces of ventral tegmental area, septum, and striatum were selected and glued on Araldite supports for further sectioning on a Reichert ultramicrotome. Fifty-nm sections were collected on copper grids and observed with a Philips EM 300 electron microscope without any further staining.
Results

Light Microscopy
The pattern of DA-immunoreactive neurons was quite similar in rat and mouse brain. Figure  1B) . The cell bodies in the vta and in the sn were densely labeled after treatment with DA antibodies ( Figure  1A ).
In the more caudal part, the DA neurons of the vta were concentrated on the midline and dorsally appeared to merge with the raphe nuclei. At this level, the midline DA system consisted of immunoreactive neurons located in the ventral periaqueductal gray matter and in the dorsal raphe and linearis pars caudalis raphe nuclei ( Figure  2B ). Between these two raphe nuclei, an extensive network of DA-immunoreactive fibers could be observed, laterally limited by the two medial longitudinal fasciculi ( Figure  2B ).
Two diencephalic regions innervated by mesencephalic DA neurons were studied. In the striatum, the DA innervation consisted ofthin and varicose fibers ( Figure  2D ) whose distribution was more dense in the ventral striatum, notably in the nucleus accumbens. In the septum, DA-immunoreactive fibers were localized in the an- Figure  2C ).
Electron Microscopy
Three areas that either contain DA cell bodies (vta) or receive DA innervation (striatum and septum) were examined at the electron microscopic level. In the vta, DA-positive neurons were sparse among unstained myelinated fibers. DA immunoreactivity was characterized by a dense electron reaction product.
The immunoreaction was diffusely spread in the cytoplasm ( Figure  3A) and accumulated on the organelle membranes (mitochondria, endoplasmic reticulum, Golgi apparatus); nucleoplasm was negative.
In dorsal striatum, DA-immunoreactive axonal varicosities were seen interspersed among unlabeled fibers. They contained small, clear synaptic vesicles.
In this preliminary study, their synaptic differentiation with the structures in contact (mostly dendrites), when they occurred, could not be clearly defined ( Figure  3B ).
Neurons displaying no immunocytochemical stain in the lateral septum received DA inputs directly on their somata or on their processes. The "pericellular arrangements" observed at the light microscopic level were confirmed by electron microscopy, while many DA-immunoreactive afferents on a septal neuron were observed on the same thin section ( Figure  3C ). These immunoreactive terminals were often synaptic-like and contained many small vesicles (Figure 3D ). (1986; 1987, submitted) .
To be a selective tool for studying dopaminergic systems at the ultrastructural level, our antibody must fulfill some essential requirements: specificity, good ultrastructural preservation, and sensitivity.
The aim of this study was to investigate the capacity of the DA monoclonal antibody to comply with these three conditions.
Specificity of the antibody is attested to by the fact that none of the brain areas containing NA or A cell bodies or fibers displayed any labeling after treatment with our DA monoclonal antibody.
In this case, the pool of DA as a precursor for synthesis of NA or et al., 1983; And#{233}net al., 1964; Dahlstr#{246}m and Fuxe, 1964 by Pickel et al. (1981) .
CA innervation of the septum was first thought to be noradrenergic (Fuxe, 1965 
